Substrate selectivity of plant and microbial lysophosphatidic acid acyltransferases.
Linoleic acid (18:2) is found in a large variety of plant oils but to date there is limited knowledge about the substrate selectivity of acyltransferases required for its incorporation into storage triacylglycerols. We have compared the incorporation of oleoyl (18:1) and linoleoyl (18:2) acyl-CoAs onto lysophosphatidic acid acceptors by sub-cellular fractions prepared from a variety of plant and microbial species. Our assays demonstrated: (1). All lysophosphatidic acid acyltransferase (LPA-AT) enzymes tested incorporated 18:2 acyl groups when presented with an equimolar mix of 18:1 and 18:2 acyl-CoA substrates. The ratio of 18:1 to 18:2 incorporation into phosphatidic acid varied between 0.4 and 1.4, indicating low selectivity between these substrates. (2). The presence of either stearoyl (18:0) or oleoyl (18:1) groups at the sn-1 position of lysophosphatidic acid did not affect the selectivity of incorporation of 18:1 or 18:2 into the sn-2 position of phosphatidic acid. (3). All LPA-AT enzymes tested incorporated the saturated palmitoyl (16:0) acyl group from equimolar mixtures of 16:0- and 18:1-CoA. The ratios of 18:1 to 16:0 incorporation are generally much higher than those of 18:1 to 18:2 incorporation, varying between 2.1 and 8.6. (4). The LPA-AT from oil palm kernel is an exception as 18:1 and 16:0 are utilised at comparable rates. These results show that, in the majority of species examined, there is no correlation between the final sn-2 composition of oil or membrane lipids and the ability of an LPA-AT to use 18:2 as a substrate in in vitro assays.